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1.  Su— cry  of  conpleted  work.  Research  activities  during  this 
period  have  been  largely  concentrated  in  two  areas:  the  applica¬ 
tion  of  asyoptotic  methods  to  problems  of  elastic  vibration  and 
wave  motion  and  the  analysis  of  stochastic  effects  in  the  behavior 
of  elastic  structures. 

Two  problems  in  elastic  vibrations  have  been  solved.  One 
is  concerned  with  the  vibrations  of  a  pendulum  in  which  the  elastic 
properties  of  the  8t4>port  rod  are  taken  into  account.  The  method 
of  solution  is  based  on  an  asymptotic  expansion  in  terms  of  the 
small  stiffness  of  the  rod.  Similarly,  the  transverse  vibrations 
of  a  circular  plate  under  tension  have  been  studied.  A  related 
problem  which  has  been  analysed  is  the  elastic  stability  of  bars 
in  which  the  cross-sectional  dimensions  are  not  small  when  compared 
with  the  length.  The  first  problem  in  a  series  of  investigations 
of  elastic  wave  motion  has  been  completed  with  a  study  of  the  sur¬ 
face  waves  produced  on  a  slightly  curved  elastic  half-space. 

In  the  area  of  random  effects,  an  analysis  of  the  bend¬ 


ing  of  columns  by  axial  loads  of  random  eccentricity  has  been  com¬ 
pleted.  On  the  basis  of  assumptions  concerning  the  statistical 
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dittributions  of  tho  •ceontrieitioa  of  loading,  Inforaatlon  1«  ob- 
talnod  about  tha  probabla  location  of  naxlnun  tranavarsa  diaplaca- 
■ant  and  about  tha  atatlatleal  ralatlon  batwaan  tha  appliad  load 
and  tha  raaultlng  nldapan  diaplaeaawnt.  lha  tranavaxaa  vlbratlona 
of  a  taut  atring  with  randonly  varying  naaa  dlatributlon  haa  boon 
Invaatlgatad.  A  aonauhat  aiailar  problam  concamlng  tha  longitudi¬ 
nal  vibrationa  of  an  alaatie  bar  whoaa  croaa-aactiooal  araa  variaa 
in  a  randan  nannar  haa  baan  aolvad. 

2.  Work  in  proaraaa.  work  ia  continuing  on  tiia  diffraction  and 
raflactlon  of  wavaa  in  an  alaatie  aadiun.  Particular  aophaaia  ia 
being  plaead  on  tha  davalopawnt  and  uaa  of  perturbation  and  aaynp- 
totie  nedioda.  Purdiar  work  on  tba  affacta  of  randon  variationa 
in  gacnatry  and  boundary  eonditiona  on  tba  free  vibrationa  of  one 
dinmaional  alaatie  atructuraa  ia  la  prograaa.  integral  aquationa 
tadmiquea  aa  wall  aa  perturbation  and  aay^ptotic  nathoda  will  be 
anployad  to  aatinata  inportant  atatlatleal  paranatara  aaaociatad 
with  tha  natural  fraquanciaa  of  vibrationa. 

3.  Paraonnal.  lha  principal  invaatigatora  under  thia  contract 
have  baan  George  H.  Handalnan  (Profaaaor  and  Chaiman  of  tbm  Da- 
par  taunt  of  Nathenatica)  and  William  B.  Boyce  (Aaaoclate  Profaaaor 
of  Hathauatica) . 

Graduate  aaaiatanta  who  have  worked  on  thaaa  invaatigationa 
are  Gharlea  J.  Hartln,  Bruce  B.  Goo<h»in,  and  Robert  D.  Sidaun.  Dr. 
Martin  received  hia  Fh.D.  degree  in  Hathauatica  in  June  1961.  Hia 
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work  during  his  last  year  at  Rensselaer  was  stq>ported  by  this  con¬ 
tract.  Rls  doctoral  research  was  supervised  by  Professor  Handelsnn 
and  a  portion  of  his  thesis  will  be  published  as  Indicated  below. 

Mr.  Goodwin  has  been  supported  by  the  contract  for  two 
years »  and  is  presently  conpletlng  work  on  his  doctoral  dissertation 
under  the  supervision  of  Professor  Boyce. 

Mr.  Sidman  presently  holds  a  National  Defense  Education 
Act  fellowship  and  la  therefore  not  directly  supported  by  the  con¬ 
tract.  His  research  work  is*  however*  germane  to  the  subject  of 
the  contract  and  Is  s«jQ>ervlsed  by  Professor  Handelasm. 

4.  Publications.  The  following  publications  have  received  siqpport 
under  the  contract: 

1.  William  E.  Boyce*  "The  bending  of  columns  under  axial  loads  of 

random  eccentricity"*  AFOSR  TN  -  703*  Proceedings  of  the 
Seventh  Midwestern  Mechanics  Conference*  East  Lansing* 
Michigan*  1961*  pp.  143-152. 

2.  William  E.  Boyce*  "Random  Vibration  of  Elastic  Strings  and  Bars"* 

AFOSR  1908 *  Proceedings  of  the  Fourth  U.S.  National  Congress 
of  Applied  Mechanics*  Berkeley*  Cal. *  1962  (in  press) 

3.  George  H.  Handelman  and  F.  F.  Ling*"Elastic  Stability  of  Bara 

of  Arbitrary  Length",  AFOSR  2264*  Proceedings  of  the 
Fourth  U.S.  National  Congress  of  Applied  Mechanics  *  Berkeley* 
Cal.,  1962*  (in  press) 
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4.  George  R.  Hendeloan  and  J.  B.  Keller,  "Small  Vlbratlona  of  a 

Slightly  Stiff  Pendulum^',  AFOSR  2385,  Proceedings  of  the 
Fourth  U.  S.  Rational  Oongrees  of  Applied  Mechanics . 

Berkeley,  Cal. ,  1962  (In  press) 

5.  Charles  J.  Martin,  "Transverse  Vibrations  of  a  Circular  Plate 

under  Tension" ,  Proceedings  of  the  Fourth  U.S.  Rational 
Congress  of  Applied  Mechanics.  Berkeley,  Cal.,  1962(ln  press) 

6.  George  H.  Handelman,  "Surface  Waves  on  a  Sll^tly  Curved  Elastic 

•  Half-space",  (to  appear  In  Progress  in  Applied  Mechanics) 


